determining the rates of CHD by its influence on blood pressure, diabetes and insulin resistance. Central obesity and associated dyslipidaemia of the metabolic syndrome have been implicated as factors underlying the higher coronary risks observed in migrant Indians (5,6). However, there is very sparse information, based on standardized population surveys, regarding the magnitude of overweight and central obesity in the Indian population groups.
Background and aims
Coronary artery disease rates are rising in India and coronary heart disease (CHD) has been predicted to rank first among the causes of death in the Indian population by 2015 (1) . This projection, based on demographic modelling, has also been confirmed by the Global Burden of Disease study, which used more sophisticated modelling techniques (2) . Moreover, people of South Asian ethnicity have been found to have an increased risk of CHD compared to other ethnic groups. Various reasons have been adduced to explain this enhanced susceptibility to, and increasing incidence of, CHD. These include a demographic transition (with changing age structure of the population) and lifestyle changes (affecting nutrition, physical activity and tobacco consumption), interacting with possible programming factors such as impaired fetal nutrition (Barker hypothesis) or as yet unidentified genetic factors (3, 4) . Overweight could be a major factor in
Materials and methods
This analysis is part of a large cross-sectional survey carried out in urban Delhi and Ballabgarh, which represents rural Haryana (a state adjacent to Delhi), as part of an Indian Council of Medical Research (ICMR) Task Force study. A total of 3050 individuals from urban Delhi and 2487 individuals from rural Ballabgarh (areas representing broadly north Indian urban and rural regions) participated in this survey. All individuals 35-64 years of age were eligible to participate. Women constituted 52.2% (n = 1594) and 57% (n = 1417) of the urban and rural samples, respectively.
The urban sampling methodology included a multistage sampling with (1) stratification for geographical zone and the type of residential colony (as a surrogate for socioeconomic status); and (2) cluster sampling of urban blocks in each stratum. The sampling technique in the rural area consisted of (1) random sampling of villages stratified for population size, followed by (2) coverage of all eligible persons in the villages selected. The survey time-period was 4 years (1991-95). Variables that were studied are listed in Table 1 .
Anthropometric measurements
Weight Weight was measured using a bathroom scale, which was calibrated on a daily basis with known weights. To ensure consistency, only one scale was used in each of the above areas.
Height
Height was measured using a stadiometer.
Waist and hip circumferences
Waist and hip circumferences were measured in the following manner. The subject was asked to stand with his/her arms by their sides and to breathe normally. The following points were marked on the right side:
• the subcostal margin in the mid-axillary line; and • the highest point of the iliac crest in the mid-axillary line.
The centre of these two points was marked. At this point the waist circumference was measured with a fibreglass tape after applying a tension of 600 g (this was carried out with the help of a spring balance). The measurement was rounded up to the nearest mm. Adequate care was taken to ensure that the subject was breathing normally at the time of taking the measurement. Hip circumference was measured at the level of the greater trochanters with the subject standing and breathing normally. The measurement was made to the nearest mm using the same fibreglass measure and applying a tension of 600 g. All the measurements were taken with the subject wearing only a loose fitting surgical gown (to avoid frontal nudity), with the gown untied, and the observer positioned behind. 
Definitions

Body mass index
Body mass index (BMI) was calculated by dividing the weight of an individual in kg by the square of his/her height measured in metres.
Waist : hip ratio
Waist : hip ratio (WHR) is a ratio of waist and hip circumferences.
Overweight
Overweight was defined as a BMI of ≥25 kg m -2 .
Central obesity
Central obesity was defined as a WHR of ≥0.95 in males and ≥0.8 in females.
Results
The age, gender distribution and educational level are listed in Table 2 and Fig. 1 , respectively. The urban populations were classified into two groups based on their residences into resettlement (slums) and non-resettlement (higher socio-economic status) colonies. There were 578 participants from the resettlement colonies and 2471 from the non-resettlement colonies. The distributions of BMI and WHR across the various classifications are presented in Figs 2-5. The age-standardized distribution of BMI across various age categories is presented in Tables 3-6 and the  distribution of WHR in Tables 7-10 . Age standardization is based on the distribution of population census of India conducted in 1991. The percentage of urban males, across each risk category of the New Zealand Heart Foundation guidelines, is presented in Table 11 . We used a modified World Health Organization (WHO) classification of BMI for our analysis.
This study reveals that overweight is widely prevalent in the adult urban Delhi population. Among urban men, 35.1% of those surveyed had a BMI of ≥25 (Fig. 2) . A high frequency of overweight was observed in all the three agegroups in this population, with the highest percentage noted in the 45-54 years age-group (Table 3) . Similarly, 47.6% of urban women surveyed were overweight, with 16.4% having a BMI of ≥30 (Fig. 3) . As with the males, this pattern was noted in all the three age-groups, with the highest frequency of overweight observed again in the 55-64 years age-group (Table 4 ). In contrast, overweight was noted in only 7.7% of men and 11.3% of women from the rural population. There were very few participants who had a BMI of ≥30. One-third of both men and women in obesity reviews the rural population were underweight (BMI < 18.5). When the urban area was divided into resettlement (representing poorer socio economic class) and non-resettlement colonies, we found that the overweight and central obesity was higher in the latter group.
Discussions
The above results indicate that overweight and obesity are a major public health problem in the urban Delhi population. The BMI distribution in rural Haryana reveals an interesting pattern with a low prevalence of overweight and obesity but a higher prevalence of underweight (BMI <18.5). Therefore, in the Indian population overweight coexists with under-nutrition depending on the residence (rural vs. urban). It is extremely difficult to compare the levels of obesity in our population to those of other populations as a result of the age distribution and the years in which the data were collected. However, a crude comparison of MONICA (8) population data (collected a few years prior to our study with a sample of the same age distribution) reveals that urban Indians have a similar BMI distribution to their western counterparts. The rural prevalence is almost identical to that of African populations (9-13).
The urban-rural difference in BMI demonstrates the various stages of demographic transition that India is currently undergoing. Again, in agreement with the demographic transition patterns, we found the highest prevalence of overweight and central obesity in the urban non-resettlement colonies obesity reviews Differences in BMI and WHR in North Indian rural and urban populations K. S. Reddy et al. 201 *By New Zealand Heart Foundation Criteria (7). The absolute risk level was calculated based on the following parameters: age, gender, smoking status, blood pressure level, presence or absence of diabetes, and total cholesterol/high-density lipoprotein cholesterol ratio levels. People with major Q-waves and a history of known myocardial infarction were excluded from this group. who represent a higher socio-economic group than the residents of the resettlement group. The residents of resettlement colonies are essentially new rural migrants who live in urban slums. The prevalence of overweight and central obesity lies midway between the prevalence of urban and rural populations, thereby demonstrating a gradient from the rural residents to the urban residents of higher socioeconomic status. When we related BMI to the prevalence of CHD and distribution of conventional coronary risk factors, we observed that the increased prevalence of overweight in the urban population was associated with a higher prevalence of CHD and conventional coronary risk factors as compared to the rural population (14) . Central obesity was widely prevalent in both the population samples, although of a higher prevalence in the urban population. While the determinants of the urban-rural difference in BMI, central obesity and conventional risk factors need to be elucidated by further studies, the role of physical activity and nutrition appears highly probable (15) . This is because the lifestyle in urban and rural India is markedly different, even if the distance separating them may be only a few kilometres. Rural residence, with marginal infrastructure for transport and other lifestyle comforts, necessarily imposes an active lifestyle. Attendant with this is the consumption of locally available food products, which means lesser consumption of highly processed, low-fibre food. On the contrary, an urban resident is far more likely to have a sedentary lifestyle, with adverse nutritional practices influenced by the ease of access to technology.
We also studied the proportion of persons at high or very high risk of CHD (representing a 5-year incidence >15% of major cardiovascular events), in the urban male population based on the New Zealand Heart Foundation guidelines. The proportion increases in a continuous manner starting with a BMI of <18.5. As the distribution of persons in BMI categories 21 to <25, 25 to <30 and ≥30 is similar across the various risk levels, it would be prudent to consider a different cut-off point for the maximum acceptable BMI within the 'normal' category. While it appears that CHD risk is reduced at low BMI levels, this finding needs to be validated. in large prospective studies. The CHD risks also need to be studied across narrower ranges of BMI (e.g. 21 to <23, 23 to <25) in numerically adequate samples to identify the thresholds of risks across the BMI, even within the 'normal' range.
